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ABSTRACT

Initial approaches to computer vision were based on photometric properties. The
fundamental difficulty with this approach is that the image of an object depends on -
the viewpoint and orientation. As the camera parameters are usually unknown, it
becomes necessary to have descriptions of objects which remain invariant under a
class of viewing transformations.

An invariant is a property which does not change for a suitable class of
transformations. For example, distance is an invariant property of the Euclidean
group of transformations as the distance between two points remains unchanged for
any Euclidean transformation (rotation and translation), parallelism is an invariant
property of the affine transformation group, while collinearity is an invariant property
of the projective transformation group. The hierarchy of transformation groups —
projective, affine, and Euclidean induces a natural hierarchy on invariants. In t'his

thesis we are primarily concerned with the study of invariants for object recognition, _

A scheme for recognition of smooth two dimensional objects based on
normalized representation is given. The curve is segmented on points of

bitangency. The scheme is based on Rothwell's approach.

We study projective reconstruction from multiple views from uncalibrated
perspective pin-hole model cameras. The main aim is to develop some new
algebraic and geomsetric methods for projective reconstruction from the images. G~
reconstruction, a new framework for reconstruction is introduced. The relationship
between group action and algebraic invariants is studied in detail.

Invariants form the basis of the non-accidental properties in perceptual
organization. However, such invariants are very different from algebraic and
differential invariants and are difficult to quantify. We study the role of proximity in

perceptual organization and give a new algorithm for its use in object recognition.
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